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Control of dtrinin production through plant latex 

(citrinin/ plant latex/fungistatic) 


M. Pbavinbka Chary and S. M. Reddy 

Department of Botany, Kakatiya University, Warangal^-SOS 009 


ABSTRACT Effect of latex of diKerent plants on growth 
and citrinin production by Penicillium citrimm was studied. 
Latex of Ficus ben^halensis» T abernaemontana divaricata 
and Vallaris solanocea comp etely suppressed the citrinin 
production by P. citrimm, while latex of Thevetia puruviana 
was not effective. The plant latex exhibited differential 
toxicity towards the growth and citrinin production. 


Citrinin., a lemon yellow toxin, produced by 
Penicillium citriniim is reported to cause enlarged 
turbid kidney in rats with a degeneration and dilation 
of the lower nephrons and renal lesions resembling 
gloraerulonephrosis^’^. It has been reported as a 
natural contaminant of rice, wheat, corn, rye, barley 
and oats®“^. Though use of fungicides and pesti- 
cides®, volatile compounds'^*®, fatty acids^, plant 
extracts^® antibiotics-^ 2 and food preservatives^® 
have been suggested to check the growth of myco- 
toxin producing fungi and roycotoxin production, no 
attempt has been made to try plant latex in the 
control of citrinin production by P. citrinum. Hence, 
the present investigations were undertaken. 

Latex of different plants (Table 1) was collected in 
a sterilized test tube by giving small incision. 2 ml 
of latex was added aseptically to 25 ml of medium 
(KNO3 10 g ; KH 2 PO, 5 g ; MgS 047 H 20 2.5 g ; 
Sucrose 35 g ; FeCl 2 traces; distilled water 1000 ml) 


and subjected to steam sterilization for three con- 
secutive days, 30 min. each day. These flasks were 
inoculated by 7 days old cultures of P. citrinum and 
incubated at 21 ±2^0 for 15 days. At the end of 
the incubation period, the cultures were harvested 
on w'eighed Whatman filter paper No. 42. The filter 
papers alongwith mycelium was dried at 60-70®Cfor 
two days and weighed to a constant weight after 
cooling in a desiccator to determine the growth rate 
of the fungus. The citrinin was extracted and 
estimated from the culture filtrate as described 
earlier^'^. 

Latex of different plants was toxic to growth and 
citrinin production by P. citrinum. However, the 
degree of toxicity varied with the plant (Table 1), 
Latex of Vallaris solanacea, Tabernaemontana divari- 
cata and Ficus benghalensis have completely supp^ 
ressed the citrinin production. The latex of Holar- 
rhena anti dy sent rica and Carica papaya also inhibited 
the citrinin synthesis to a significant degree. On the 
ocher hand. Euphorbia lirucalH and Thevetia 
puruviana inhibiced the ckrinin synchesis only 
partially. The inhibitory effect of latex of rest of 
the plants varied. 

Ficus benghalensis, Calotropsis gigantea, Carica 
papaya and Holarrhena antidysentrica inhibited the 
vegetative growth of P. citrinum significantly, while 
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TABLE I 


Effect of plant latex on vegetative growth and cJtrinin 
produce ion by P. citrinum. 


Name of the Plant 

Dry 
weight 
(in mg) 

Citrinin 
(in ppb) 

Final 

pH 

Calotropis giganiea Linn. R. Br. 

025.5 

053.0 

4,0 

Carica papaya Linn. 

029.3 

(a7.6 

5.8 

Cryptostegia gran di flora R. Br. 

095.4 

0S5.4 

4.4 

Euphorbia tirucalli Linn. 

126.8 

106.1 

4.9 

Picus benghaknsis Linn. 

014.3 

- 

4.8 

Ficus racemosa Linn 

123 4 

035.3 

3.0 

Hoiarrhena antidysefitrica 

CRoth) A DC 

035.3 

014.2 

5.1 

Plumeria rubra Linn. 

115.2 

030.8 

42 

Tabernaemomana divercata Linn. 

042.5 

- 

4.0 

Thevetia puruviana jus. ex steud. 

132.8 

123 8 

4.2 

Vallaris solanacea (Roth) O. Ktze 

045.0 


4.0 

Control 

151.3 

230.0 

6.0 


Thevetia puruviana acd Euphorbia tirucalH had 
marginal toxicity. Present observations are in 
agreement with those of Khare and Dhingra^^ and 
Saxena and Saksena^® who also reported the fungi- 
static nature of papaya latex. 

Thanks are due to Prof. L. L. Narayana for 
providing facilities. 
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Influence ol some heavy metals on pollen germination in 

Argemone mexicana L. 

{Argemone mexicana L./heavy metals/pollen germination) 


G. Rama Gopal, C. R. Peasad, A. V. Kumae anb G. R. Rao 
Department cf Botany, S. V. University, Tirupati-Sll 502 


ABSTRACT The influence of some heavy metal salts in the 
medium at low concentrations on germination and pollen 
tube growth of Argemone mexicana L., a road side weed 
species has been studied. Both pollen germination and 
pollen tube growth were retarded by the heavy metal salts. 
Nickel IS most toxic, copper is least toxic and bismuth and 
lead are intermediary in their toxicity. 


Presence of excessive amounts of heavy metals in 
the growing medium causes damage to plant cells, 
the degree and extent of injury being dependent on 
the concentration of the metal present. Toxicity 
imposed by heavy metals involves an overall disrup- 
tion in the synchronization of different metabolic 
processes occurring in the cells, the resultant effect 
being manifest in the inhibition of the cell division 
and consequent retardation of growth^ Changes in 
the activities of some enzymes have been noticed to 
be brought in by the action of heavy metals. Toxic 
metals are capable of causing a reduction in the 
activity of hydrolases, vis., a-amylase, phosphatase, 
RNase and protease in germinating seeds while the 
activities of catalase, peroxidase, lAA oxidase and 
ascorbic acid oxidase undergo considerable stimula- 
tion^ The activity of RNase was stimulated by 
nickel while that of amylase, pbytase and ATPase 
was reduced in rice seedlings^. 

Studies have indicated that lead is accumulated 
in plants by absorption from soil, deposition through 


automobile exhausts, mining and smelting operations 
and due to various otter industries in which lead is 
nsed as a catalyst or is otherwise involved in produc- 
tion^. The present study is intended to study the 
effect of various heavy metals like Cu(N 03 ) 2 , 
Pb(N 03 ) 2 , NifNOsja, Bi(N 03 ) 2 . Argemone mexicana 
L., a road side weed has been selected as the test 
plant as it is usually exposed to automotive exhausts 
containing lead contaminants. 

Flow'ers collected from plants growing in the 
University campus under natural conditions have 
been the source of pollen for the present experiment. 
Pollen were germinated in Brewbaker and Kwack's 
medium"^ at half hour intervals from 4.00 to 7.00 
a. m. and optimum germination was found at 6.30 
a. ra. Pollens were germinated in media containing 
various concentrations of sucrose and the optimum 
concentration of sucrose required was determined 
(Fig. 1). For testing, pollen were germinated in 
different concentrations of various heavy metal 
salts added to the Brewbaker’s medium containing 
12% sucrose (Optimum germination). The length 
of the pollen tube and the per cent germination 
(viability) was measured after 15 min using a 
microscope. Pollen germination was also tested 
without nutrient medium but with 12% sucrose 
solution. There w’ere three replicates for each set of 
pollen grains and the experiment was repeated thrice. 
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0 10 12 15 18 20 


SUCROSE CONCENTRATION (•/. ) 

Fig. 1. Pollen response to various concentrations of sucrose 
in the Brewbaker’s medium, 15 minutes after 
germination. 

• B Pollen tube length 

0 -O Per cent pollen germination 

Germination of the pollen and the length of the 
pollen tube was inhibited irrespective of the heavy 
metal used or sucrose concentration of the medium. 
All the heavy metals were found to be toxic at higher 
levels. Pollen tube growth was inhibited even at a 
low salt concentration of 0.1 ppm. No germination 
of pollen could be observed above 0.6 ppm of nickel 
nitrate and above 0.8 ppm of bismuth nitrate. 
Nickel appears to be most toxic for pollen germina- 
tion while copper is found to be least toxic (Fig. 2). 
Bismuth and lead were found to be intermediary in 
their toxicity. On the basis of our observations 
following toxicity sequence to pollen germination 
could be made. 

Nickel > Bismuth > Lead > Copper 

However, no indepth study was carried out to 
trace any physiological role of these salts involved in 
the reduction of pollen tube growth and pollen 
ge mmation. The heavy metals, being toxic, might 
have disrupted the normal metabolic pathways of 
germinating pollen. In the present experiment 


nickel appears to be more toxic as no germination 
could be observed above 0.6 ppm of nickel and tlie 



Fig. 2. Pollen gcmiination and length of pollen tube in the 
presence of vaiious heavy metals at 0.1, 0.4, 0.6. 
0.8 and 1.0 ppm concentrations in the medium. 
Verticil) bars indicate standard deviations. 

per cent pollen germination and pollen tube growth 
were also low in 0.1 ppm of nickel as compared to 
other salts. Nickel was also found tt> be toxic^ to 
germination and root inhibition of rice at a concen- 
tration of 5x 10"*^. 
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Somatic chromosomes of Apium graveolens L. 

(Apiim graveolens L. /celery /somatic chromosomes/asymmetrical karyotype) 


D. K. Chotjdhary and B. L. Kaul 

Regional Research Laboratory, Jammu Tawi-L%^ 001 

abstract Morphology of somatic chromosomes of 
Apium graveolens L. has been studied. Detailed studies on 
total chromosome length, relative length and arm ratio 
revealed that karyotype is apparently asymmetrical as most 
of the chromosomes vary in si 2 e and possess subterminal 
centromeres. 

Apium graveolens L., commonly known as celery, 
is an important essential oil bearing plant which 
finds extensive use in culinary preparations as well as 
in perfumery. India is the major producer of this 
crop and the produce is exported to over 50 
countries including USA, USSR, UK, Japan etc. 
Inspite of being an important commercial crop, no 
serious attention has so far been paid towards its 
genetic improvement. A programme in that direc- 
tion has now been started at this Institute. To start 
with, an attempt has been made to understand the 
chromosomal architecture of the species, which is 
being presented in this note. 

Seeds of Apium graveolens L. (2n=22) were 
germinated on thick blotters in a glass petridish at 
20±2°C. The roots (l-2mm long) were pre- treated 
with 0.1°/o aqueous colchicine solution for U hand 
fixed in acetic alcohol (1 : 3). They were then 
stained with aceto-orcein and hydrochloric acid 
(9 t 1) and squashed in 1% acetocarminc. Oamera 
lucida drawings of the chromosomes were made 
from temporary slides. Data on total length and 
arm ratio were taken from 10 well spread metaphase 
plates. The idiogram was constructed on the basis 


of the overall mean values of short arm, long arm 
and total length of 1 1 homologous pairs (Fig. 3). 



Fig. 3. An idiogram of somatic chromosomes x 1500. 

The somatic chromosome number of the species^ 
is 2n=22. Present observations confirm these results. 
Chromosome pairs were numbered from 1 to 11 in 
order of their decreasing total length. Chromosome 
1 was 2.14 times longer than chromosone 11. 
11. Chromosome length varied from 11.14 m for 
the longest to 5.22 em for the shortest (Table 1). 
On the basis of total length the compliment was 
classified into the following 4 types. 
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TABLE 1 

Morphology of so matic chromosomes of Apium graveolefis h. 
~aiTomo- Total length Relative Short Long Arm ratio 
some (micron) length in arm arm S/L 
number proportion (micron) (micron) 




to total 
compliments 
length {%) 

S 

L 


1 

2 

3 

4 

5 

6 

L 

11.14 

12.69 

3.03 

8.11 

0.369 

2 . 

9.81 

11.18 

2.48 

7.33 

0.33$ 

3. 

9.16 

10.44 

2.54 

6.62 

0.577 

4. 

8.66 

9.87 

2.28 

6.38 

0.357 

5. 

8.36 

9.52 

2.29 

6.07 

0.377 

6. 

7.94 

9.11 

2.18 

5.76 

0.388 

7. 

7.50 

8.54 

2.42 

5.08 

0.476 

8. 

7.10 

8.09 

2.36 

4.74 

0.360 

9, 

6.61 

7.53 

2.33 

4.28 

0.542 

10 . 

6.24 

7.10 

1.77 

4.47 

0.395 

11. 

5.22 

5.96 

1 .66 

3.56 

0.466 

(A) 

Three pairs of very long chromosomes ranging 
in length from 9.16 to 11.14 


(B) Three pairs of long chromosomes ranging in 
length from 7.94 to 8 66 i^m. 


(C) Three pairs of medium size chromosomes rang- 
ing in length from 6.61 to 7.50 I'm. 

(D) Two pairs of short chromosomes ranging in 
length 5.22 to 6.24 (*ra. 

On the basis of their arm ratios all the 1 1 pairs 
of chromosomes were found to possess subterm inal 
centromeres. The somatic chromosomes (Figs. 1 and 
2) and an idiogram of haploid compliments (Fig. 3) 
standardise the karyomorphology oiApium graveo- 
lens L. 

Karyotype is apparently asymmetrical as most of 
the chromosomes vary in size and possess subter- 
rainal centromeres and falls in category 2B according 
to the Stebbin’s* classification. 

Thanhs are due to Dr. C. K. Atal, Director, 
Regional Research Laboratory, Jammu for his keen 
interest and facilities provided for these studies. 
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Microphotograph showing somatic metaphase 2n 


Camera Lucida drawings of the somatic chromosomes x 1500. 
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Luteolin glycoside from the roots of Sterculia foetida Lion. 

{Sterculia foetida Linn./luteolin-?- 0-/b’ + 2) + galactQpyranosyl-(l 4)-0-a-L-arabmopyranQside) 


Akghana Shkivastava and V. K. Saxena 

Department of Chemistry^ University of Saugar, Sagar^470 003 


abstract Luteolin-7-0-/:^“-D-galacto pyranosyl n-^4,-0 
a-L- arabinopyranoside has been isolated from the roots of 
Sterculia foetida Linn. 


The bark and leaves of Sterculia foetida Linn^*^ 
are reported to be aperient and diuretic and used for 
the treatment of gonorrhoea. Its wood when boiled 
with seed oil has been found to be useful in 
rheumatism. 

The alcoholic extract of the roots of Sterculia 
foetida was successively extracted with benzene, 
chloroform, ethyl acetate and methanol soluble 
fractions. 

The ethyl acetate soluble fraction on column 
chromatography over SiOa gave a yellow amorphous 
mass m.p. 287-88°C. It gave single spot on ILC 
and crystallised from ethanol in yellow coloured 
needles, molecular formula CzeHaaOis 
290sh, 267 , 250 nm. 3360 cra*^ (-OH group), 
2880 cnr^ (=CH'-stretching), 1740 cm’^ (>C=0 
group), 1660 cm'^ (chelated hydroxyl group), 1590, 
1150, 1180 cm’^ (aromatic nature), 1460 cm’^ 

(-CB-stretching , 810 cnr^- (p-substituted phenyl 
ring). It responded to positive tests for flavonoidal 
glycoside and when hydrolysed by 7% ethanolic 
sulphuric acid yielded a light yellow crystalline 
aglycone m.p. 328°C, molecular formula CisHioOs 
and was identified as Luteolin which was further 


confirmed by m.m.p., Co-TLC and Co-PC with 
authentic sample^*"^. The glycoside hydrolysate on 
paper chromatographic examination showed the 
presence of D-galactose and £-arabinose, periodic 
oxidation of the glycoside confirmed that one mole- 
cule of the glycoside was made up of one molecule 
of the aglycone and one molecule each of I>-galactose 
and Z)-arabinose, partial hydrolysis of the glycoside 
showed the appearance of galactose first followed by 
arabinose thereby confirming galactose to be the 
terminal sugar and arabinose to be involved in the 
glycoside formation. Various shifts of the 

glycoside confirmed that Cg-OH group was involved 
in the glycoside formation. Permethylation of the 
glycoside followed by hydrolysis yielded 2,3-di-O- 
methyl- a -arabinose and 2,3,4,6-tetra-O-methyl-Z)- 
galactose thereby confirming that Ci of the D-gaiac- 
tose was linked to C 4 of L-arabinose and further con- 
firmed that both sugars were present in the pyranose 
form. The glycoside was thus assigned the structure 
as LuteoIin-7- 0-^-i3-galactopyranosyl-(l -^4)-0-a- 
L-arabinopyranoside. 

One of us (A.S.) thanks C.S.I R., New Delhi, for 
financial assistance. 
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A non-ionic seed-gum from Crotalaria mucronata of Indian 
origin 

{Crotalaria w«cr<3^2flra/ga]actomannan/oIigosaccharides) 


Vandana Singh,- Rekha Gupta, Kailash Tewaei and Puhna Chandea Gupta 
Department of Chemistry, University of Allahabad, Allahabad-2\l 002 


ABSTRACT A water-soluble D-galacto-D -mannan has 
been Isolated from the seeds of C. mucronata of Indian 
origin, containing D-galactosc and D-mannose in 3 : 7 molar 
ratio. Acid catalysed fragmentation, periodate oxidation, 
mcthylation and enzymic hydrolysis showed that the seed- 
gum has a branched structure consisting of a linear chain 
of ^-D-(l-^4) linked mannopyranosyl units, some of which 
are substituted at 0-6 by a-D-galactopyranosy! units, 
glycosidically. 


Majority of plants of Crotalaria^ genus are repu- 
ted for their therapeutic value- Recently it is repor- 
ted that C. mveronata and C. saltiana are synonyms. 
The plant C. mucronata^ is a native of Africa but 
cultivated in other continents also, Unrau and 
Choy^ chemically examined the seed-gum from 
C. mucronata and reported a galactomannan where 
the ratio of the two building monosaccharides 
(23 : 70) was found quite different from ours (3 : 7). 
These differences may arise due to ecological varia- 
tions in different natural sources of their availability. 
Sometimes minor differences creep in due to the 
analytical procedures followed. 

Polysaccharide was conveniently extracted from 
the crushed, defatted and decolourised seeds by 
extraction with 1% aqueous acetic acid and by repea- 
ted precipitation from its solution therein with 
ethanol. It was purified, and tested for homogeneity 


by usual methods. The white amorphous polysac- 
charide had +68° (water), an ash content of 
0,3%, and a negligible percentage of methoxyl, acetyl 
and uronic acid contents. Upon complete acid- 
hydrolysis the polysaccharide yielded Z)~galactose 
and Z)-mannose in 3 : 7 molar ratio. Graded acid 
hydrolysis resulted in the preferential removal of 
a-linked D-galactose units on the periphery as end- 
groups. To determine the position of linkages 
between the building units of the galactomannan, it 
was exhaustively methylated by Haworth-Purdie 
method, to afford a brown, semisolid glassy mass 
and bad [a]®® + 41® (chloroform). Hydrolysis of 
the methylated seed-gum gave 2, 3, 4, 6-tetra- 
0-m ethyl-/) -galactose (3 mol.), 2, 3, 6-tri-O— 
methyl-/)-mannose (4 mol.) and 2, 3,-di-/)“niethyl- 
D mannose (3 mol.). The identity of these methylated 
monosaccharides was established on the basis of their 
^tmq values, optical rotations and crystalline deri- 
vatives, The percentage of end groups calculated 
from methylalion studies was 29.9^/o- Oxidaion of 
the seed-gum with sodium metaperiodate consumed 
845 niM of the oxidant with the liberation of 183 mM 
of formic acid per 100 g of the poly saccharide 
indicating 29.5% end-groups (c/. meihylation). 

Acid catalysed partial hydrolysis of the seed-gum 
gave, two disaccharides : a— Z)-Ga!p (l^6)-i)-Manp, 
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iS-D-Manp (1 4) -Z)-Manp and two trisaccharides Graded hydrolysis” with 25 mM sulphuric acid 
fl-D-Galp (1 6) -^-D-Manp (1 ^ 4) -D-Manp (monitored by p.c., solvent-B) resulted in the 


and j3-/)-Manp (1 -* 4) -^-j[)-Manp (1 -* 4)-^-Z)- 
Manp alongwith the component sugars. All of the 
oligosaccharides were characterised. These results 
corroborated the earlier findings. The foregoing 
data accord vvith the following structure. 

a D Galp 
1 
1 
6 

4) ^ D Manp {![-» 4) iS D Manp (l]2-» 4) 

a D Galp a D Galp 

1 I 

4 , i 

6 6 

^DManpd [-^4) ^ Z) Manp (I]2-44) (S£)Manp(l-^ 

Paper chromatography was conducted on What- 
man No. 1 and 3 MM papers by descending technique 
using the following systems v/v. 

A- 1-Buianol-ethanol-water (5:1: 4)^, B- 1- 
Butanol-isopropanol-water (11 ; 6 ; 3)®, C- Ethyl- 
acetate-pyridine-vvater (2 ; 1 : 2)^. 

Solutions were concentrated at diminished pres- 
sure and at low temperature. All residues were 
dried in vaccuo over anhydrous calcium chloride, 
melting points are uncorrected and [a]^ values are 
for equilibria. 

Dried and crushed seeds (1 hg) were successively 
extracted with light petroleum and ethanol to remove 
fatty and colouring substances respectively. Polysac- 
charide was extracted with 1 % aqueous acetic acid 
and precipitated with 90°o ethanol. It was purified 
by repeated deproteinization'^ with chloroform and 
compiexation with Fchling s solution®. Plomogsneity 
was tested by fractional precipitation®, zone-electro- 
phoresis” and vm acetylation” and deacetylation”. 
The pure polysaccharide was hydrolysed with 2N 
sulphuric acid, and the hydrolysate was fractionated 
by p.c. (solvent-B) on preparative scale. Quantifica- 
tion” by periodate oxidation showed the molar 
ratio of 3 : 7 between D-galactose and Z) -mannose. 


favoured removal of Z) -galactose (20 min), follow'ed 
by Z>-mannose (30 min). 

Polysaccharide was exhaustively methylated 
fir.t by Haworth's method” and then by Purdies 
method”. Completely methylated polysaccharide 
[a]5® -f 41° (chloroform) was hydrolysed” and 
the hydrolysate was fractionated (p.c., solvent- 
A) on preparative scale using Whatman No. 3 
MM paper. The resulting methylated sugars were 
quantified by alkaline hypoiodite method^’. 

1 . 2,3, 4, 6-fetfa-O-methyI-D-gaIactose^^ (3 mo’.) : 

(solvent-A), 0.87,m p. 72-73°, [a] 3 a ] 20’ 

(water). The anilide had m.p. 192-193°, [a]®^ ^ 
43° (acetone). 

2. 2,'i-di-O-metIiyl-D-tuaniiose'^ ^3 j . 

N-tmo (soIvant-A), 0.52, syrup, 4“ (water). 

The anilide had m.p 136°. 

3. 2, 3, 6-tri -0-methyl -D-mannose^^ (4 niol ) ; 

(solvent-A), 0.80, syrup, - ]io_ 

The derived phenylhydrazide had m.p. 130°. 

Polysaccharide (300 mg) was oxidi,sed with 25 ml 
of 0.25 M sodium 'metaperiodatc by the method 
of Andrews et al.^^ 845 mM of periodate were 
consumed with the simultaneous liberation of 183 
mM of formic acid per 100 g of the polysaccharide. 

The polysaccharide (6.0 g) was partially hydro- 
lysed with 50 niM sulphuric acid for 12 h at 100° 
and the hydrolysate was examined by p.c. (solvent C). 
Following oligosaccharides were detected. These 
oligosaccharides were separated and identified 
1. Epimelibiose : a-Z)-Galp (l~ 6)-Z)-Manp«<” ; 
m.p. 200°, [a].i'2 .}. 120° (water), phenyl osazone 

m.p 173°. acid hydrolysis gave p.c. (solvent-B) 
galactose and mannose, and mcthylation followed 
by hydrolysis gave p.c. (soIvent-A), 2, 3, 4, 6- 
tetra- (7 methyl galactose and 2, 3, 4-tri-C>- 
raethyl-Z) -mannose. 
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2. Mannohiose : /3-D-Manp (1 - 4)-i)--Manp24.25 . 
m.p. 203-205° (from ethanol), [a]^^ - 9° (water). 
The derived phenylosazone had m.p.^^ 204°. 
Acid hydrolysis gave mannose only p.c. 
(soIvent-B') and emulsin hydrolysed the disaccha- 
ride, indicating a j^-Iinkage. Methylation followed 
by hydrolys s gave p c (solvent-A) 2, 3, 4, 6- 
tetra-(9-methyI, and 2, 3, 6-tri-O-methyl-jD- 
mannose. 

3. Marmotriose: p-D-Manp (1-4) -jS-D-Manp 
(1*»:>4) i)-Manp^° : m.p. 161-163° (from ethanol), 
[a]25«23° (water) acid hydrolysis gave p.c. 
(solvent-B) mannose only, and partial hydrolysis 
with acid gave p c. (solvent-C) mannohiose and 
mannose. Methylation followed by hydrolysis 
gave p.c. (solvent-A) 2, 3, 4, 6-tetra- and 2, 3, 
6-tri-O-methyl-iO-mannose. The trisaccharide 
was cleaved by emulsin, showing intersugar 
linkages as p. 

4. Galactosyl mannohiose: a-Z)-Galp (l-6)-P-0- 
Manp (l-^4)-Z>-Manp^° : m.p. 227° [a]^^ -f 
92-93° (water). Partial hydrolysis gave p.c. 
(soIvent-C) mannohiose, epinielibiose, galactose 
and mannose. During 48 h the trisaccharide 
consumed 6.02 mol of sodium metaperiodate and 
liberated 2,98 mol of formic acid. 

(V.S.) and (R.G.) thank C.S.T.R., New Delhi, 
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Spectrophotometric studies of mechanism of oxidation of 
2,2’-dihydroxy diethyl ether by osmium tetroxlde 

(kinetics/oxidation mechanism /Os0.x/2,2'-vdihydroxy diethyl ether) 
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Department of Chemistry, University of Allahabad, Allahabad-1\ \ 002 


ABSTRACT Spectrophotometric studies of kinetics of 
osmium tetroxide oxidation of 2, 2'-dihydroxy diethyl ether 
(2, 2'-DDE) in alkaline media have been studied. The 
reaction follows simple first order kinetics with respect to 
osmium tetroxide and 2, 2'-DDE as well. First order 
dependence of the reaction at low [OH‘l tends to zero order 
at its higher concentrations. The reaction remains 
unaffected by ionic strength variation. Activation para- 
meters are reported. The suggested mechanism refers only 
to the initial stage of the reaction. 


Earlier Os(Viri) has been widely used as a 
catalyst^-® in oxidation of various substances as well 
as an oxidant®'^®. As a part of our broad program, 
kinetics and mechanism of Os(VIII) oxidation of 
2, 2 '-DDE in alkaline media is reported in the 
present communication. 

The solution of OsO^ (Johnson and Matthey) was 
prepared by dissolving its one g in 393.4 ml of 
KOH solution (0.05M). B.D.H. (A.R.) sample of 
2 , 2 '-DDE and all other reagents of A-R. grade were 
used. Triple distilled water was employed in all 
experiments. 

The reaction was started by the method described 
by other workers^'*-’®. Osmate ion absorbs strongly 
in the visible region 400 nm (€=400). The kinetics 
were followed by spectrophotometric analysis of 
remaining [osmium tetroxide]. 


Spectrophotometric analysis of unconsumed 
[OSO 4 ] in different sets with varying oxidant- 
reductant ratios indicated consumption of two moles 
of OSO 4 for the oxidation of per mol of 2 . 2'-DDE. 
Accordingly, stoichiometric equation may be written 
as given below. 

CHaOHCHjX 

ch,ohch./° + ^°"‘ + "H' + h.o 

™ 2[OsOj(OH)J*- + 2CH,COOH 

Data in Tables 1 and 2 show first order depend- 
ence of the reaction rate on [OSO 4 ] and [2, 2'--DDE], 
respectively. Data of Table 3 show the effect of 
variation of [OH*] on reaction rate. The values of 
/C 2 in 3rd column of Table 3 remain constant at low 
[OH i but decrease on increasing[OH‘] which shows 
the tendency of the reaction to shift from first order at 
low (OH‘) to zero order at higher (OH*). The effect 
of ionic strength maintained by adding KNO3 is 
negligible. The reaction was studied in the tempera- 
ture range 27-40'’C. Activation energy and entropy 
were computed and found as 5 LOO k J moL^ and 
90.66 J K"\ respectively. 

It is assumed that in alkaline medium there is no 
Os(VIII) in the form of OSO 4 , which is confirmed 
by the formation^^ of [Os 04 (OH) 2 ] 2 - with OH* ions. 
It has been reported that osmium tetroxide gives 
octahedral complexes^® of the form [Os 04 (OH) 
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TABLE 1 


Effect of varying [OsO J on reaction rate at 35->C 
[2 2/-DDE] = 10.00 X lO-^M. [NaOH] = 2.00x lO-^M 


[OsOiJxlO^M 
tobs^'lO* s-’- 

1.00 

8.01 

1.34 

8.21 

1.67 

8.13 

2.00 

8.53 

2.50 

8.40 

3.34 

8.01 

4.00 

8.23 


TABLE 2 


Effect of varying 
[OsOJ = 1.00 X 10- 

[2, 2'- DDE] on reaction rate 

-3M 

at 36°C 

[2. 2'-DDE]x lOM 

kobsx10*S-> 

10^ 1 mole- 

.1 s -1 




* 


0.34 

2.88 

1.92 

0.86 

0.59 

0.67 

5.71 

3.97 

0.86 

0.59 

1.25 

11.24 

7.84 

0.90 

0.62 

2.50 

22.64 

15.99 

0.91 

0.63 

3.34 

27.35 

19.11 

0.82 

0.57 

5.00 

39.44 

29.80 

o.so 

0.60 

*[ NaOH 3 = 2.COxlC^M and **[NaOH] = 1.25 x 1C 

h-M 


TABLE 3 



Effect of varying [OH*] on reaction rate at 34*^0 


[OsO4] = 1.00x 10- 





[NaOH] X lO'^M 

^obs 

V 104 ^ 

ifcj X 10 1 

mol"’- S’’- 



♦ 


1.20 

3.36 

3.84 

0.28 

0.32 

2.50 

6.95 

8 09 

0.28 

0.32 

5 00 

13.16 

15.50 

0 26 

0.31 

• 6.67 

16.50 

20.01 

0.25 

0.30 

]0.(X) 

17.80 

23.22 

0.18 

0.23 

13.34 

22.50 

26.77 

0.17 

0.20 

2 1.00 

28.33 

32.61 

0.14 

0.16 


*•[2,2-006] = 10.00 X 10-^M and **[2,2-006] = 12.50 
X 10" “M 

(HaO)]^' aod trans- [0s04(0H)2]^-. The former 
species is involved in step (.2) of the proposed scheme 
for the reaction. It may be noted that [0s04(0H)2]^" 
is the only reactive species formed by osmium 
tetroxide and the equilibrium lies entirely in its 
favour^®. 


In the light of these observations, the oxidation 
mechanism proposed is given by step (1-4) where S 
represents.2, 2'-dihydroxy diethyl ether (2, 2'-DDE). 

S + OH-^S-FHaO 


Ki 

[0sO4(0H) (H20)]i-+OH- [ 0 s 04 ( 0 H) 2 p--i- 

HaO 


(Cl) 

S- + [0 s 04(0H)2]^ 


(Ca) 

Ka 

X (Intermediate) 
(C3) 


( 2 ) 

(3) 


X [OsOa(OH)4’l®‘+Y (another inter- 

flow 

mediate) (4) 

Y + [0sO4(OH)ar--^p products (5) 


Scheme 1 

Formation of [0s02(0H)4P- in step (4) is supported 
by Cotton and Wilkinson^’ who have sliown that 
Os(VI) exists as [OsOa(OH)4]**. 

Total [Os(Vni)] may be obtained by eqn (6) from 
above steps. 

[Os(VIII)]r = [Cl] -F [C2] [C3] (6) 

The final rate, derived on the basis of consideration 
of equilibrium conditions for steps (1-3) and total 
[Os(YIII)] from eqn (6) may be given by eqn (7) 
with reasonable assumption^ [OH"] > I 

^^fOsO^l 2 k, KK, [Os(YlII)]r [S ] [OHj ^.7, 
“ ^ ^ [S]T0H1 ' 


Eqn. (7) may be written as 
1 

rate 




2/ci yi:A'aos(Viri)]r [SHoH-] 2k, lOs(Vin)r] 

A plot between 1/rate and l/[OH"] gave a straight 
line with an intercept on 1/rate axis. The value of 
ki KK 2 was calculated from the slope of the straight 
line and was found to be 1.^0 X 10^. At. low [OH"], 
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the inequality A'i^2[S][0H‘] < 1 exists and eqn (7) is 
reduced to 

_ = 2 fcx^^2[0s(VIII)]y [S] [0H-] (9) 



Fig. 1 Under tbe conditions of Table 3. 

The value of was also calculated from eqn (9) 

and was found to be 1.36 X 10^. Thus KK 2 values 
obtained from eqn (8) and (9) are quite close to each 
other which justifies the mechanism proposed by us. 
At higher [OH'], the inequality KK 2 [S] [OH“] > 1 
tends to exist which shows the tendency of the 
reaction rate to decrease on increasing [OH“] as is 
obvious from Fig. 1 and reaction rate tends to 
become independent of [OH“] in the higher range. 
The value of /cs (Table 3) which was nearly constant 
in the lower range of [OH’] also decreases in 
the higher range of [OH ], which is indicative of 


change of order from first observed at lower range 
of [OH*], to zero in higher range of [OH"]. The 
suggested mechanism is only known to apply during 
initial period and could be different in later stages. 
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(Schiff base/copper complexes/magnetic moment 
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ABSTRACT The copper(II) complexes of Schiff bases 
derived from substituted benzaldchyde and differently substi- 
tuted aromatic amines were synthesised and characterised 
by elemental analysis, ir» uv, visible and diffused electronic 
reflectance spectra and magnetic susceptibility measurements. 
Most of the complexes exhibit normal magnetic moments at 
room temperature barring few cases where magnetic moment 
is subnormal indicating Cu Cu interaction. 


Schiff bases derived from 2-hydroxy aromatic 
aldehydes and chloroaniline or with mercapto group 
can function as bidentate, tridentate and bridging 
type ligands in their complexes with metal ions. 
Copper complexes of these Schiff bases have an in- 
teresting possibility of structural variations depen- 
ding on the involvement of the chloro, hydroxy or 
mercapto group of the amine moiety and counter 
anion in co-ordination. In continuation of our 
previous work^’^ on synthesis of copper complexes 
of differently substituted Schiff bases, the effect of 
and chelating properties of different functional 
groups on either phenolic ring on Schiff base is stu- 
died here. The copper complexes derived from these 
Schiff bases were characterised by their elemental 
analysis, electronic, uv, and ir spectra and magnetic 
susceptibility measurements. 

The Schiff bases were prepared by condensing 
stoichiometric proportions of substituted aldehyde 
with substituted amine. In the present work Schiff 
bases derived from : (1) 2-hydroxy benzaldehyde 


and 2-hydroxy aniline (Aj), 2-hydroxy-5-chloro 
aniline (A2),2-mercapto aniline (A3), (2) 2-hydroxy- 
5-nitro benzaldehyde and 2-hydroxy aniline (Bi), 
2-hydroxy- chloro aniline (B2), 2-mercapto aniline 
(B3). (3) 3-nitro benzaldehyde and 2-hydroxy 
aniline (Ci), 2-hydroxy-5-chloro aniline (C2)» 
(4) 2-hydroxy - 3 - methoxy benzaldehyde and 2- 
hydroxy aniline (Di), 2-hydroxy-5~chloro aniline 
(D2), 2-n)ercapto aniline (D3) were synthesised. 
The refluxion was carried out for about 30 
min. The solid obtained was filtered at suction 
and dried in air. After crystallising it from their 
alcoholic solution, where permitted by solubi- 
lity, they were characterised by their elemental ana- 
lysis and melting point. 

Copper complexes of the above Schiff bases were 
prepared by mixing Cu(ll) (1 mg/ml) solution with 
i % alcoholic solution of the respective Schiff base in 
1 : I proportion at optimum pH, at which corres- 
ponding metal complex was precipitated. The 
optimum pH of precipitation was decided by carry- 
ing out precipitation at different pH and the pH at 
which maximum yield was obtained was considered 
as optimum pH. The precipitate was digested on 
water bath for 30 min. and then filtered, washed 
with deionised water and dried at 105°C till constant 
weight. These complexes were characterised on the 
basis of their elemental analysis, magnetic suscepti- 
bility, uv, visible, ir and diffused reflectance electro- 
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nic spectral studies. Beckman DU 2 Spectrophoto- 
meter was used to record uv, visible spectra, while 
diffused reflectance electronic spectra w-ere recorded 
on Carl-Ziess VSU2P Spectrophotometer using 
MgO as a refereoce and diluent. The ir spectia were 
recorded on Higher-Watt Specliophotonieter and 
Guoy balance method was used to carry out magne- 
tic susceptibility measuienients. These data are 
tabulated in Table 1. 


complexes like CiiBs and CuDa where it is in the 
acidic pH. These complexes are stable upto 110- 
120^C, beyond which probably they start decompo- 
sing as indicated by weight loss during the isothermal 
heating experiments. 

The subnormal room temperature magnetic 
moment shown by the complexes, except CuBg, CuBg 
and CuDi is an indication of Cu-Cii interaction in 
the solid state. A dimetric structure such that 


TABLE 1 


An 8 .l 3 'tical and physical data of Cu complexes 


Compound 

Elemental Analysis 

C% H% N% Cu% 

pH 

range 

Thermal 
Colour stabiltty 

(^C) 

Absoiption bands 
in solution 
(nm) 

d-d band 
(kK.) 

Meff 

(B.M } 

Cu-Ai 

57.71 

(56.62) 

4.03 

(3.99) 

5.4 22.2 

(5.08) (23.06) 

5.0-6.0 

Green 

120 

225,420 

13.5 

J.40 

Cu-Aa 

48.91 

(50.32) 

3.22 

(3.23) 

4.44 

(4.52) 

21.05 

(20.49) 

7.0-8.0 

Yellowish 

green 

120 

227,428 

14.3,12.2 

1.68 

Cu-As 

53.87 

(53.51) 

3.85 

(3.77) 

5.73 

(4.80) 

20.18 

ai.81) 

7.0-8.0 

Greenish 

brown 

120 

234,288.328,390 

15.5,14.3.12.2 

•1.66 

Cu-Bi 

49.12 

(48.66) 

3.77 

(3,1 U 

8.87 

(8.73) 

19.06 

(19.82) 

5.0-6.0 

Green 

120 

270.420 

16.2,13.8 

1.46 

Cu-B2 

44 82 
(43.88) 

1.90 

(2.53) 

7.3} 

(7.86) 

16.77 

(17.87) 

4.0-5.0 

Green 

100 

282.420,430 

15.2 

1.74 

CU-B;, 

46.78 
(45 22) 

1.79 

(2.96) 

7.88 

(8.30) 

17.44 

(18.24) 

6.0-7.0 

Greenish 

brown 

120 

228,288,365400 

14.9,11.4.12.2 

1.88 

Cu-Ci 

51.22 

(50.701 

3.28 

(3.U) 

9.19 

(8.75) 

20.80 

(21.15) 

7.5-8.5 

Brown 

no 

350,370 

16.7.11.6,11.1 

1.00 

Cu-Cj 

46.86 

(46.01) 

3.33 

(2.65) 

6.81 17.66 

(8.26) (18,74) 

8.0-10.0 

Brown 

110 

245.425 

13.9 

1.72 

Cu-Di 

54.90 

(56.84) 

3.93 

(4.40) 

4.58 

(4.75) 

20.90 

(20.90) 

6.5-7.5 

Green 

100 

310,428 

16.1,rwl().6 

1.83 

Cu-D.j 

49 10 
(49.41) 

4.19 4.60 

(3.53) (4.12) 

17.50 

(18.69) 

3.0-4.0 

Yellowcchre 

; 120 

235.435 

15.6,13.5 

1.69 

Cu-Dft 

50.59 

(52.25) 

3.30 

(4.04) 

4.0 1 

(4.35) 

18.93 

ri9.76) 

7,0-S.0 

Moss green 

110 

304 

14.3 

i.58 


The critical examination of data given in Table 1 
reveals that copper combines with Schiif base by 
replacing two protons from the ligand, except in case 
of CuCi and CuCa. The 1 : 1 stoichiometry is 
observed for metal ; ligand, The optimum pH for 
precipitation of complexes is around 7.0, barring few 


significant spin exchange between the two copper 
ions could occur is suggested. Such interaction can 
take place either directly or through oxygen bridges. 
It has been found that the Schiffbase derived from 
3 - nitro benzaldehyde and 2 - mercapto aniline, 
which does not contain phenolic - OH, fail to give 
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I : 1 copper complexes. This observation further 
supports the above suggestion. Conclusively the 
results of magnetic measurements are typical of 
Cu(Il) complexes containing tri co-ordinate conjugate 
ligand units, which are reported^ to be planar. 

Table I shows \max for the uv-visible absorp- 
tion bands in methanolic solution, except for CuDa 
which is in DMF. These are the modified intra 
ligand n transition band with bathochromic 

shifts in most cases. The complexes do not show 
the absorption bands at 350 - 370 nm which are 
present in the spectra of ligands and are characteristic 
of phenolic compounds. This observation further 
indicates that the metal-ligand bonding takes place 
through oxygen atom of phenolic groups. The 
bands in the visible region (400 nm) are probably 
due to the presence of chromophoric substituents in 
the aromatic ring. The diffused reflectance electronic 
spectra reveal d-d bands in the region 13.5 - 16.7 kK, 
These are also given in Table 1 . These bands are 
in the range, expected for distorted ociahedral, 
virtually planar copper(IF complexes. The broadness 
and structure of bands is characteristic of distortion 
from cubic geometry. The observed frequency of 
the d-d bands gives qualitatively the relative strength 
of ligand fields around Cu(in. Accordingly, the 
ligands studied in the present work may be arranged 
as Cl >61“^ Di ^ -^3 ^ > B2 > B3 > A2 ^ D3 

> C2 > Ai. 

The spectra of Schiff base ligand broad to 
medium intensity stretching vibrations in the region 
3400 - 3050 cnr\ due to very strong hydrogen 
bonding present in the solid state. However, these 
bands are absent in the spectra of their corresponding 
copper complexes, which indicates that the metal 
ligand co-ordination takes place through phenolic 
group The weak intensity of these bands in case of 
ligand Ci and C2, is probably due to only one 
phenolic group in the ligand, as compared with the 
other ligand studied. A weak intensity - SH stret- 


ching vibration is observed in case of ligand A3 and 
D3 around 2500-2425 cra’^. This band also dis- 
appears on complex formation with Cu(II), indi- 
cating involvement of S atom of mercapto group. 
The stretching vibration due to r C=N is observed 
in ligands and their complexes in the range 
1665-1600 cm"^ with strong to medium intensity. 
This V C=N band is found to be lower than in the 
spectra of the corresponding free ligand, showing 
that the copper(ri) binds through the azomethine 
group of the Schiff bases. The characteristic nitro 
group asymmetric stretching modes with a strong 
intensiiy are located at 1555-1525 cm‘^, which are 
also found in complexes in the same range. Also 
symmetric stretching vibrations of the - NO2 group 
appear in range 1355-1290 cm'^ as strong to medium 
intensity bands. The bending mode due to pheno- 
lic - OH appears in the range 1415-1360 cm'^, with 
medium to weak intensity, in the spectra of ligands. 
The fact that, this band is absent in the spectra of 
corresponding copper(II) complexes, further suggests 
that the O of the phenolic OH binds to Cu(II). The 
stretching band v C - O are observed in the range 
1215-1150 cm‘^ and are found to be shifted to lower 
frequencies as expected on bonding to Cu(Il) through 
O atora. 

On critical examination of the spectra of A2, B2, 
C2» D2 and their corresponding Cu(II) complexes 
specially at lower frequencies, the complexes show 
some additional bands of strong intensity around 
750-685 cm‘^ which are assigned to stretching modes 
of vC - Cl aromatic vibrations. Similarly, spectra 
of A3, B3, D3 and their Cu(TI) complexes show some 
weak absorption bands around 850-795 cm*^ due 
to V C - S. All the assignments to ir bands have 
been made after accounting for the bands due to 
aromatic ring vibrations. 

From the above arguments it is seen that the 
Cu(Il) complexes of the Schiff base studied in the 
present work possess distorted octahedral geometry^ 
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wTit di may be planar. Also the co-ordinating 
properties of various functional group on Schilf 
bases, studied, do show some variations in some of the 
physical characteristics of the Cutll) complexes, but 
overall structure remains some. The ligand held 
strength of differently substituted Schiff base can be 
correlated with each other and the results can be 


utilised for the analytical aspects in determination of 


copper- 
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Optical behaviour of a mixture of mesogenic and non-meso- 
genic molecules 

(liquid crystals/optical studies/ mesogenic and non-mesogenic mixtures) 
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ABSIRACT Measurements of refractive indices and biref- 
ringence have been made on technologically important 
niesogen E43 and in its mixtures with two iion-mesogenic 
compounds, one highly polar and the other weakly polar. 
The highly polar solute molecule decreases rie to a larger 
amount in comparison with weakly polar solute molecule. 
For larger concentrations of the solute there appears a two 
phase co-existence region. The width of the two phase 
region is larger (r^l6^K) in the mixture of weakly polar 
solute than with highly polar solute In this 

region the birefringence A « parameter {S) 

fall more rapidly with rising temperature than in their 
nematic phases, in contrast to that observed for nematic 
binary mixtures where they remain constant. 


The physical properties of a pure nematogen cau 
be significantly changed if a second component is 
added. There have been several studies^ on 
mixtures of mesomorphic compounds for their 
relative concentrations. However, there has been 
relatively little study® in mixtures where one of the 
compounds is non-mesogenic. The present study is 
reported on the optical behaviour of mixtures of a 
mesogen and non-mesogens (highly and weakly 
polars) at different concentrations. It is expected to 
throw light on the behaviour of refractive indices, 
order parameter etc. of the mixtures and to identify 
the formation of t^o-phase co-existence region. 


Measurements of birefringence (A n = 
ordinary refractive index («o) and transition tern* 
perature 7^7 have been made on technologically 
important mesogen E43 and its mixtures with two 
non mesogenic molecules : toluene and benzonitrile. 
The studies were conducted at 3 and 7.5% concentra- 
tions (in molar percentage) of the non* mesogenic 
solute. 

The ordinary (/Zq) and isotropic {n) refractive 
indices were measured using an Abbe Refractometer 
(accuracy. 001) at 589.6 nm {Di sodium line). The 
prisms were coated with 1% alkaline solution of 
PVA in benzene to induce homogenous alignment. 

The nematic- isotropic transition temperatures 
were determined using a polarizing microscope fitted 
with a hot stage arrangement- 

The birefringence A was measured using the 
u'edge technique®. The technique essentially consists 
of measuring the birefringence separation A ^ 
(transmission geometry) in the gap (filled with liquid 
crystal material) of the wedge formed by the two 
glass plates. A « is then given by 


where d is the width of the mylar sheet and / is the 
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distanca of the mylar sheet from the edge of the 
wedge. 

Thiougliout the experiment temperature was 
measured by using a calibrated constantan-copper 
thermo couple and the accuracy of temperature 
measurement was ir.rc. 

The refractive indices have been analyzed 
following the method of Haller^ and Horn^° to give 
the order parameter (5') of the nematic phase. This 
method uses Yuks^^ relation. 


S' (A 


[/le^ + 2no^ - 3] 


( 2 ) 


where A « is the polarizability anisotropy and a is 
the mean molecular polarizability. 

The extrapolation of 6" (A a/a) to T = OK 
(where S=L) yields A a/c. Inserting this value of 
A a/a in eqn. (2) gives *S. 

The ordinary refractive indices of E43, 
E43 + CeH5CH3{3%)and E43 + CeH 5 CN (3%) are 
shown in Fig. 1, as functions of reduced temperature 
{TITq). The ordinary refractive index («o) changes 
only slightly with the addition of highly and weakly 
polar nommesogenic compounds, the eftect is 
noticeable only close to the clearing point where Hq 
exhibits a sudden first order change at the nematic 
isotropic transition temperature. The extra-ordinary 
{fte) as well as isotropic (n) refractive indices decrease 
with rise in temperature in all cases, but the effect 
with is larger. The effect of a highly polar non- 
mesogenic compound (benzonitrile) to reduce Ue is 
much greater than that of a weakly polar toluene. 
The variation of order parameter of E43 and 
different mixtures is shown in Fig. 2. The values of 
order parameter and refractive indices for E43 are 
consistent with those reported earlier^^. From the 
figure it appears that the highly polar solute slightly 
increases the order parameter of the mesogen, 
whereas the weakly polar solute causes a disordering 
in the molecular alignment. Also the value of 
order parameter lies in the range : 0.75 - 0 40 


i.e. the mesophase stability decreases with increasing 
temperature. This behaviour of the variation of 
refractive indices and order parameter is similar l^o 
that observed in mixtures of twp mesogons^, 









(«e, n„ and n) of E43 -O-Q -C-, E43 + C„H,,CH, 
(3%) - 0 - 0 - 0 - and E43 + C„I{aCN (3%) -•-o-*- 
The behaviours of /7„ a » and .V for the mixtures 
of E43 with 7.5% concentrations of benzonitrile and 
toluene are shown inFig. (3&4), With benzonitrile 
mixture «o ^creases slowly with rise in temperature 
and at 67 C, it exhibits a sudden jump. After this 
It decreases slowly and at 75.5°C nematic-isotropic 
transition is obtained. Similar behaviour of with 
•r.m,M 0 „s at 69 and 85.5»C, haa ob«rv,d 


184 



ORDER PARAMETER (S) 



ORDER PARAMETER (S) 







Nat. Acad. Sci. Letters, Vol. 9, No. 6, 1986 


with toluene mixture. In the temperature range 
between the two transitions, there appears a two- 
phase co-existence region. 1 hesc transition tempera- 
tures were also observed using polarizing microscope 
fitted with hot stage. The phenomena of two-phase 
co-existence region in mixtures of mesogens have 
been observed by many workers^ and it occurs close 
to the phase transition in a narrow temperature range^ 
(not more than 2.5‘^C). Palffy-Muharay et al,^ 
reported that Maier-Saupe mean field theory may be 
applied to systems containing two mesogens or a 
mesogen and a non-mesogen. The extent and shape of 
the tw'o-phase co-existence region depend on the ratios 
of the nematic-isotropic transition temperatures and 
molecular volumes of the pure components. One 
prediction of the theory, that the order parameters of 
the mixtures in the two-phase region are approxi- 
mately independent of temperature, has been verified 
for binary mixtures of mesogens. In our case the 
two phase co^-existence region, observed in mixtures 
of mesogenic and non-mesogenic materials, extends 
over a large temperature region but the behaviour 
of order parameter (5) failing more rapidly, is 


in contrast to that observed in mixtures of 
mesogens^.^, where S remains constant. 

(R.V.K.) thanks C.S.I.R., New' Delhi, for the 
award of J.R.F. and (V.P.A.) thanks U.G.C., New 
Delhi, for providing the financial assistance, 
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Effect of naphthalene on the frequency of moulting in speckled 
prawn, Metapenaeus monoceros (Fabricius) 

(naphthalene/ moulting/speckled -pimm I Metapenaeus monoceros) 

NaNDINI V. DESHMUKnf and Vasant B. Masukekar* 

•^Zoology Department, Kirti M. D, College, Dadar, Bombay 
^Department of Zoology, The Institute of Science, Bombay 


ABSTRACT The effect of sublethal concentrations of 
naphthalene on the moulting frequency of the speckled 
prawn, Metapenaeus monoceros (Fabricius) has been studied- 
inhibition of moulting was seen with all the concentrations 
tried and was concentration related. 


Marine pollution caused by dissolved or dispersed 
hydrocarbons along the West Coast of India is of the 
order of 86.4 Kg/1 which is the highest in all world 
oceans^. In this situation, it is quite imperative to 
focus attention on the resident marine organisms, 
especially those harvested ' for human consumption. 
The speckled prawn, Metapenaeus monoceros (Fab.) 
is one of the commercially important species of 
Indian coast. Studies on toxicity of petroleum 
hydrocarbons suggest that naphthalene is one of 
the most toxic among them. The same was found 
to be evident during acute toxicity bioassays on 
M. monoceros^. Lockwood^ has described factors 
which cause high natural mortality in moulting 
crustaceans. Hence, the impact of its sublethal 
concentrations during long term has been studied on 
moulting, since during moulting decapod crustaceans 
become more sensitive to natural environmental 
stresses. 

Prawns were acclimated in glass aquaria as per 
the standard procedure'^. Healthy prawns were 


randomly selected and exposed to naphthalene for 
8 weeks. The concentrations employed w^ere 0.75 
mg/1, 1.5 mg/1 and 3.0 mg/l which are below the 
96'“h LCso level. Static bioassay procedure with 
24-h water and toxicaT^t replacement was employed. 
Acetone was used as the solvent for preparing stock 
solution of naphthalene. For control, acetone alone 
was added to the water. Prawns were daily supplied 
with tubificid worms ad libidum ayid were examined 
after every 24 liouis up to a, period of 8 weeks. 
Data on moulting frequency were obtained from 
the number of discarded exoskeietons found daily 
in each tank. Venkataramiah et < 7 /.® stated that the 
post-moult individuals often become victims of 
cannibalism, especially when reared in small spaces 
of aquaria. Therefore, care was taken to reduce 
cannibalism by placing coarse sand in each aqu- 
arium which provided shelter for the more sensitive, 
post-moult individuals. 

A high degree of inhibition of moulting was seen in 
all the naphthalene stressed prawns (Table 1). Along 
with this, increasing naphthalene concentrations 
also cause greater mortality. Hence, values denoting 
reduction in percentage of moulting are less obvious. 
However, when the total incidence of moulting 
is considered, this reduction in moulting frequency 
is more obvious. All the same, there was still a 
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TABLE 1 

Change in the moulting incidence during exposure of prawns 

w naphthalene. ___ 


Exposuie 

period 


Naphthalene concentrations (mg/1) 


0.0 


0.75 


L5 


3.0 


M 


M 


M 


M 


1 

6 

25 

__ 

24 

2 

23 

2 

23 

2 

5 

25 

2 

23 

5 

21 

3 

20 

3 

14 

24 

7 

23 

4 

19 

6 

19 

4 

10 

24 

9 

21 

6 

19 

“ 

18 

5 

7 

23 

13 

21 

7 

19 

7 

16 

6 

13 

23 

7 

21 

11 

18 

12 

14 

7 

11 

23 

14 

20 

10 

18 

3 

34 

8 

16 

23 

12 

20 

12 

18 

10 

An £. 

14 

•/-Q/ 


Per cent reduction 
in moulting 


21.41% 


30.48% 


frequency over 

control level - 

Total moult ings 
over the weeks 

M z- Number of moults 
S St number of surviving prawns 

reduction in rate of moulting. Thus the total moulting 
percentage during the entire 8 weeks of experimental 
period was 43% for surviving control prawns, 36% 
for prawns exposed either 0,75 mg/1 or 1.5 mg/1 of 
naphthalene and 31% in prawns exposed to 3.0 mg/l 
naphthalene. It is apparent from these data that 
exposure to long term sublethal concentration, of 
3-0 mg T of naphthalene reduces the moulting 
frequency of prawns by 28% below the control 
levels. 

It was also observed that the inhibition of moul- 
ting reflected on growth which was evident in all 
experimental groups but is concentration dependant. 
Similar inhibitary effect on growth and/or moulting 
rate in larvae or adults has been reported for many 
other crustacean species exposed to different types of 
poliutants®"^^. 
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Micronucleus test (MNT) in four species of fishes treated with 
the bacterium, Pseudomonas aeruginosa 

{ ^sh&s I Pseudorrtonas aeruginosa! micronucleus test) 


G. K. Manna and S. Biswas 
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ABSTRACT The micronucleus test (MNT) has been 
conducted in peripheral erythrocytes and cells of kidney and 
gills of three Indian major carps, Labeo rohita (rohu), Catla 
catla (catla) and Cirrhina mrigala (mrSgal) and the exotic 
fresh water mouth brooder, Oreochromis mossambicus 
(tilapia) for assessing the clastogenic potentiality of the 
bacterium, Pseudomonas aeruginosa after intraperitoneally 
injecting the fishes with the log culture against nutrient broth 
injected control. The qualitative and the quantitative 
assessment of the micronucleated erythrocytes (MNE) in 
peripheral blood smear in all the species revealed positive 
but differential responses as compared to control. Micro- 
nucleated ceils (MNC) are found in gills and kidneys. The 
present study is new to the field on the effect of Tiving 
mutagens* in fishes. 


That the MNT is a relatively quick dependable 
method for screening genotoxic potentialities of 
chemical, physical and living mutagens^ in bone 
marrow cells of mice needs no emphasis. In the 
recent past using fish as an aquatic model, Hooftman 
and Raat^ studied the nuclear anomalies in peripheral 
erythrocytes of eastern mudminnow, Umbra pygmea 
after treating with EMS and Manna et 
carried out MNT in peripheral erythrocytes, and in 
cells of kidney and gill of tilapia after treating with 
X-rays and some chemicals. The mutagenic, carci- 
nogenic and teratogenic potentiality of the bacterium, 
P, aeruginosa in mice systems® and the epithelial 
carcinoma in fish, Anabas’^ has been reported earlier. 


In this paper the clastogenic potentiality of 
P. aeruginosa in erythrocytes, gill and kidney cells 
of treated specimens of four species of fishes detected 
by the MNT is being reported. It is a part of the 
programme undertaken by the present authors to 
study the effects of 'living mutagens’ on fishes. 

Three specimens, individually weighing between 
30 g and 50 g, each of three Indian major carps, 
Labeo rohita (rohu), Catla catla (catla) and Cirrhina 
mrigala (mrigal) and the exotic mouth brooder, 
Oreochromis mossambicus (tilapia) weighing between 
25 g and 30 g were intraperitoneally injected with 
the log-culture of the bacterium. Pseudomonas 
aeruginosa at the rate of 1 ml/ 100 g body w'eight 
per individual in the treated series while other sets 
of normal specimens of four species injected at the 
same rate with the freshly prepared nutrient broth 
served as controls. After 24 h of the injection the 
peripheral blood of each control and treated 
specimen was smeared separately on grease free clean 
slides. Next day air dried blood-smear slides were 
fixed in methanol for 3 min. Some slides were 
stained with Wright’s blood staining solution and 
others with May-Granwald’s cosine methylene blue 
Giemsa staining schedule. After staining with 
Wright’s stain for 5 minutes, the stain on slide was 
diluted with distilled water and was kept for 15 
min. The slide w^as then rinsed in distilled w^ater 
and was allowed to dry in air. The stained slides 
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were scaHned under oil immersion randomly to 
determine the number of micronucleated erythrocytes 
among 2000 cells of each individual of 4 species of 
control and treated series. 

The normal mature erythrocytes in all the species 
were of elliptical shaj^e with a nucleus at the middle. 
There was generally one very small micronucleus in 
MNE lying close to the main nucleus in all the four 
species treated w-ith log culture of Pseudomonas 
(Figs. 1-9). Rarely more than one micronucleus in 
MNE was encountered (Fig. 10). In the control 
micronuclei were practically absent as only 2 out of 
the 6000 erythrocytes examined in catla had a 
micronucleus (Table 1). Ihe average frequency of 
TABLE I 

Frequency of micronucleated erythrocytes (MNE) in peri- 
pheral blood of four species of fishes injected with the log 


culture of P. aeruginosa against riutrienc 
control. 

{Dose used 1 ml per 100 g body weight) 

broth 

injected 

Species 

No. of 

indiv. 

Series 

No. of 

eryth- 

rocyte 

No of % of 
MNE MNE 

Labeo rohita 

3 

Control 

6000 

0 

0 


3 

Trented 

6000 

35 

0.58 

Catla catla 

3 

Control 

6000 

2 

0.03 


3 

Treated 

6000 

36 

0.60 

Cirrhina mrigal a 

3 

Control 

6000 

0 

0 


3 

Treated 

6000 

11 

0.18 

Oreochromis 

3 

Control 

6000 

0 

0 

mossambicus 

3 

Treated 

6000 

19 

0.32 


MNE in 3 specimens was 0.58% in rohu, 0.60% in 
catla, and 0.18% in mrigal and 0.32% in tilapia 
(Table 1), indicating the dilferential responses in 


different species of fishes to the mutagenic effect of 
the Pseudomonas culture. It was lowest in mrigal 
and highest in catla (Table 1). 

The MNT was carried out in the cells of kidney 
and gills of same individuals of four species of fishes 
treated with the log culture of P. aeruginosa against 
nutrient broth injected controls. The preliminary 
study showed that these two tissues also contained 
micronucleated cells in treated series (Figs. 11-14), 
the frequency study of which is in progress. From 
these preliminary studies it appears that cells of 
gills have relatively more micronucleated cells It 
needs to be ascertained whether this is an artifact due 
to the presence of bacterial cells in gill surface in 
normal state or in the treated specimens the 
degeneration of fragmented mitotic cells of kidney 
and gills leads to the appearance of variable number 
of pycnotic blocks due to the degenerating 
chromosomes (figs. 12- 14). Further studies are in 
progress. 
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■ : le microniideus per micronucleated cell in erythrocytes (Figs. 1-10), gills (Figs. 11-13) 

kidneys TFig. 14) of four species of fishes injected with log culture of the bacterium P, aeruginosa. 

ifcronucleated erythrocytes in L. rohiia and magnified view of mainly micronu- 
3 8c 4)» C. catia (Figs. 5 81 C. ^Figs. 7 & 8) and O. mossaot^jcns fHigs. 

;ated cells in gills of C. C«r/^ (Figs. 11 t:) and O. mossomhicits fFig. 13y an 1 

Exceptionally some cdis showing more chan one micronucleus TFigs. 10, H-H) 


Figs. 1-14 Showing generally oni 

and 1 

Figs. 1 & 2. general view of normal and m 
eleated erythrocyte of L. rohita fFigs 
9 & lOj and magnified view of micronucl 
in kidney of O. mossimhicus /'Fig. 14). 
could be due to other reasons. 
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University of Poona, Pune'411 007 


The Society invites nominations from individuals/institutions for the swami Pranavanand 
Science Award for Young Scientist in Developmental Biology to be given to a scientist born on 
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of the statement of contributions made by the scientist and the consent of the scientist to be 
considered for the award should reach Dr. Suresh C. Goel, Secretary, Indian Society of 
Developmental Biologists, Department of Zoology, University of Poona, Pune 41 1 007, on or 
before 16 August 1986. 
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